Background: Provision of quality emergency obstetric care relies upon the presence of skilled health attendants working in an environment where drugs and medical supplies are available when needed and in adequate quantity and of assured quality. This study aimed to describe the experience of rural health facility managers in ensuring the timely availability of drugs and medical supplies for emergency obstetric care (EmOC).
skilled health attendants, drugs and medical supplies needed for EmOC are available [8] .
Despite its importance in the provision of quality EmOC, the shortage of drugs and medical supplies is not commonly mentioned by policy makers or researchers when addressing the causes of poor maternal health services. Researches on quality EmOC have mostly addressed the need for skilled health attendants and for the referral system to provide quality EmOC [9] [10] [11] [12] [13] . Furthermore, the provision of obstetric care coverage has been evaluated against the presence of physical infrastructure such as number of health centers, without taking into account the actual care provided at these facilities [14, 15] . This could lead to the perception that the coverage of EmOC had improved theoretically, while in practice the accessibility and utilization of these facilities is limited due to shortage of drugs and medical supplies. Previous studies that have reported on drug shortages in developing countries have focused mostly on diseases such as malaria, tuberculosis and HIV/AIDS [16] [17] [18] , and very few studies have described the effects of drug availability on maternal health care [19] [20] [21] .
There is a need for improved access to maternal health drugs and supplies, and challenges within the health systems that prevent access to these supplies have to be addressed. This study aims to explore the experiences of rural health facility managers in Tanzania on issues related to timely availabilities of drugs and medical supplies for EmOC in order to provide more understanding of the problem and identify potential areas for improvement.
Drug delivery system within the decentralized health system in Tanzania
As a result of decentralization which took place in Tanzania in early 1990s, the local government authorities (LGAs) became responsible for resourcing the district health facilities (district hospitals, health centres, dispensaries) [22] . However the Ministry of Health and Social Welfare (MoH&SW) remained responsible for providing funds for drugs and medical supplies. These funds are disbursed to the local health facilities through the Medical Store Department (MSD), an organ of the Ministry responsible for managing procurement and supply of drugs and medical equipment [23] [24] [25] . Other source of funds for drugs and medical supplies is a fund collected as health insurance scheme from the community members known as Community Health Fund (CHF).
The ordering of drugs and medical supplies is done quarterly using a system known as Integrated Logistic System (ILS). Using the ILS, each facility manager can order drugs and medical supplies according to facility's needs, through the District Medical Officer's (DMO) office to the zonal MSD, which in turn distributes facilityspecific packs directly to the facilities (see Table 1 ).
The ILS, which replaced the former kit system in the mid-2000s, was expected to improve the drug availability at health facilities by minimizing the supply of drugs which are not used frequently. Through the routine reporting of data coupled with the routine ordering of resupplies, it was thought that the ILS would increase accountability and better inform the decision maker in the central government of the increased drug needs [26] . Though this system was reported to have minimized the stock-out rate [26] , its impact on improving the availability of drug and medical supplies has not yet been documented.
In Tanzania, drug and medical supply availability at health facilities remains uncertain. Some assessments and drug tracking studies have reported poor availability of drugs and medical supplies, with the facilities at the lower level of the health system being more affected [23, 25, 27] . The report of a National Health Service provision assessment undertaken in 2006 indicated that only one in eight facilities with delivery services had basic equipment and medical supplies for conducting normal deliveries [28] . A recent assessment conducted in four regions of Tanzania has found that oxytocin, an essential medicine in preventing and treating post-partum hemorrhage (PPH) was not available in most of the visited facilities in the Lindi and Mtwara regions [27] .
The government through its strategy of reducing maternal deaths [29] , is working towards strengthening all dispensaries and health centers to provide basic emergency obstetric care (BEmOC), including the administration of antibiotics, oxytocics and anticonvulsants; performing manual removal of placenta, removal of retained products following miscarriage or abortion and assisted vaginal delivery. The government is also working to strengthen all hospitals and upgrade 50% of health centers to provide comprehensive emergency obstetric care (CEmOC) which include in addition to the aforementioned, the provision of cesarean section and safe blood transfusion [29] .
Methods

Study setting
The study was conducted in Kongwa, a typical rural district in Dodoma region which had a total population of about 309,973 people in 2012 [30] . The two main ethnic groups found in this district are Gogo and Kaguru. Common occupations include subsistence farming and small scale trading. The district has one hospital, four rural health centers and 32 dispensaries that conduct delivery services. Many health facilities are accessed by unpaved rural roads, which are not easily passable during the rainy seasons. All these facilities provide antenatal care (ANC) and offer delivery services. Caesarean sections are provided at one rural health center and at the district hospital.
Data collection
Different methods were used to collect data for this study. These included in-depth interviews with facility health managers, a survey of selected heath facilities and a desk review of existing/available documents.
In depth interviews
In depth interviews guides were designed to collect the views of facility managers on their experience of ensuring the timely availability of drugs and medical supplies for EmOC. In April and May 2012 a total of 17 health facility managers were interviewed: 14 from the dispensaries and three from health centers. Furthermore, two members of the CHMT and one member of the CHSB were also interviewed on their experiences of the drug funding mechanism for the health facilities. The facilities where respondents came from were purposively selected from three wards (Mkoka, Mlali, Ugogoni) to reflect the geographical diversity of the study. Respondents were also selected purposively to include those involved in drug ordering and reporting using ILS. The two CHMT members, the District Medical Officer and District Pharmacist and a chairperson of the CHSB were interviewed because of their involvement in the approval of funds for drug procurement at the district level. The first author together with the research assistant collected data and all interviews were audio-taped; field notes and memos were written up both during and immediately after the interviews. The interviews followed a semistructured format, and the following aspects were explored: availability of drugs and medical supplies and its effect on care, focusing on EmOC; the accessibility of complementary drug funds; and community and staff reactions to drug shortages.
Facility survey
During April 2012, 18 government-owned facilities were surveyed by the first author with the aim of understanding the existing situation with regard to the availability of drugs and supplies needed for EmOC. At each visited facility, observation and assessment were conducted by interviewing facility managers using a facility survey guide. The researcher interviewed facility managers about aspects of human resources, infrastructure, availability of drugs and medical supplies, and their experience of deliveries. The data collected during the interviews were validated by observation of the facility drug storage rooms and informal discussion with facility managers, staffs and user representatives at some of the facilities. In particular, the observation during the facility survey was focused on the presence or absence of essential drugs and medical supplies for EmOC.
Data analysis
Audio-taped interviews were transcribed by the first author and translated from Swahili into English. The transcripts together with the expanded field notes were the main data used for analysis. To ensure familiarization with the data, multiple readings of the transcript and expanded notes were conducted and data were analyzed using thematic analysis [31] . Thematic questions were preselected and the parts of the text that referred to those questions were marked and coded. Similar codes considered pertinent to the preset research question were grouped to form subthemes and similar subthemes formed a theme. The emerged themes were then shared among other authors and a consensus was reached about the various themes and how they fitted together. Data from document reviews and health facility surveys were used as supporting information in clarifying the concepts that emerged during thematic analysis.
Ethical considerations
This study was approved by the review body of Muhimbili University of Health and Allied Sciences (MUHAS). Permission to conduct the study in Kongwa district was given by Dodoma Regional Administrative Secretary (RAS). Written consent to visit facilities was obtained from the District Medical Officer's (DMO) office, the District Executive Director's (DED) office and the District Administrative Secretary's (DAS) office. Informed consent to participate was obtained from the participants after assurances of anonymity and confidentiality were given. Table 1 Process of reporting and ordering of drugs and medical supplies using ILS 1. Facility manager (dispensary/health centres) completes an order form for drugs and medical supplies known as RR form (Report & Request form).
2. The completed form is then submitted to the district, reviewed by district pharmacist and approved by the DMO.
3. The DMO then sends the drug order to the zonal MSD.
4. The zonal MSD receives orders, prepare package of drugs and medical supplies as per the facility order and seals each order in cartons.
5.
The sealed cartons are transported directly from zonal MSD to the facility level. 6 . Upon arrival at the facility, cartons are opened at the facility in the presence of one member of the health facility governing committee, and then counted and entered in the store ledger.
Results
Facility survey and observation Facility characteristics
The survey was carried out in 18 health facilities (1 hospital, 3 health centres, 14 dispensaries) from three divisions (Ugogoni, Mlali, Zoissa). All the facilities were government owned and providing antenatal and delivery services. Two of the health facilities offered caesarean delivery. Three health facilities were located in town; the rest (15 health facilities) were in remote areas.
Availability of drugs and medical supplies needed for EmOC
All health facilities surveyed reported having adequate delivery packs. However, there were shortages of some essential drugs and supplies needed for EmOC in most of facilities on the day of survey (Table 2) . Oxytocin, which is used for bleeding control, was found in very few facilities (28%); surprisingly, ergometrine, which is now not recommended for bleeding control, was found to be present in seven (39%) facilities. Despite its importance in the initial stabilization of women who experience obstetric emergencies, IV infusions, Ringer lactate and normal saline were present in only half of the facilities.
Experience of health facility managers
From the analysis of the interviews, three themes emerged which described the experience of health facility managers in ensuring the timely availability of drugs and supplies needed for EmOC. Table 3 presents the themes and related subthemes.
Unreliability of getting drugs and supplies
Long delay in supply of drugs and medical supplies
Participants in this study reported difficulties in obtaining the drugs and medical supplies they needed on time for EmOC services at their facilities. Generally, the availability of drugs was reported to be challenging and the facility could be without drugs for a long time, as described by one respondent:
Drug availability is a very difficult issue here. For the whole of the last quarter [last three months], there were no drugs at the Centre. Drugs arrived just the day before yesterday. Even the nearby centers had no drugs. We depend on the district hospital to get drugs. When you request drugs today, they give you some, but when you go tomorrow you might be told that they don't have them. (Respondent 1)
Participants reported delays in getting ordered drugs and that no clear information was given by drug suppliers about the reasons for delay, leaving facility managers striving without knowing what to do, as expressed by one respondent:
We have delays in getting drugs here. One time drugs were delayed, I asked the district pharmacist to tell me what happened, he told me to call the MSD people. The MSD people told me that they failed to bring drugs because the car had problems. This means the drugs were there but the problem was the car, and that is how things are. (Respondent 1)
Supply of expired and unmatched drugs and medical supplies
It was also reported that the drugs and medical supplies brought to the facilities are sometimes expired or not those that were ordered.
Sometime back, MSD people came here at 6.00 am hurried me to be ready to receive the kit; when we opened it, the kit included some expired drugs including egometrine, which is not used nowadays. I rejected the drugs. (Respondent 2) Moreover, drugs and medical supplies that were brought to the facilities were reported to be insufficient and not matched to the needs of the particular facility at that specified time.
I ordered five boxes of gloves; they brought only two to be used for three months. In this dispensary we conduct deliveries daily, so I need more gloves. These two boxes I will just use up in one or two months, and you can open these boxes and find that some gloves are not good to use at all. (Respondent 3) Some supplies were reported to be brought to the facilities from MSD despite being not useful.
They don't bring important supplies that you ordered; they just bring what is not important like registry 
Denial of supply for needed drugs at dispensary level
Some participants argued that their facilities conducted a number of deliveries and sometimes experienced obstetric complications. However, they are denied access to certain types of drugs and hence fail to manage these complications once they occur. They further argued their need to be supplied with such drugs as they help to stabilize women before referring them to a higher level.
You can be in need of certain drugs because of complications which sometimes occur at our facility, but you are not given them just because it is a dispensary. I am getting real emergency cases here. I had a woman who had fits. I had to give a magnesium sulphate injection before I referred her. I couldn't because I did not have any. You have seen our roads, it's about five to six hours from here to X health centre and they are not easily passable, especially during the rainy season. A woman can die while you are watching. It's better to have two or three bottles for emergencies, because each year we can have one or two cases like this. (Respondent 4)
Delivery of untimely and suboptimal EmOC services
Participants in this study described several negative effects on EmOC services of the shortage of drugs and medical supplies in their facilities. The perceived effects included the following:
Delay of delivering care to women
Lack of drugs at the facility was mentioned as a cause of delay in the provision of services, especially when emergency obstetric situations occurred. It was reported that at one time a facility that conducted emergency caesarean sections did not have most of the drugs. Relatives were requested to go and buy some supplies such as infusion and parenteral antibiotics before the operation started. This could delay the provision of appropriate care and place post-operative mothers at risk by exposing them to the possibility of developing complication like sepsis. Moreover, the lack of drugs and necessary medical supplies can compromise the quality of EmOC given to mothers. For instance, one respondent mentioned that oxytocin injection was given only to mothers with excessive bleeding and not given routinely to all mothers after delivery to prevent post-partum hemorrhage, as recommended in the guideline.
I had no oxytocin here, I got five ampules from X dispensary. They are not enough, I don't use it for all mothers as is recommended, but only for those with excessive bleeding, and when there is no oxytocin at all, I just pray that nothing happens. (Respondent 5)
Lack of trust in health workers
Lack of drugs at the facility created a relationship of distrust between users and health care providers. It was reported that the community perceived health care providers as those who took the drugs and used them for their own purposes or sold them, causing a drugs shortage at the facility, as this respondent reported:
When drugs are unavailable people complain; they perceive us differently. They are saying that, we, health care providers, are taking drugs from here and keeping them in our houses or that we open medical stores. This is because if they go to drug stores, drugs are available but there are none in the hospital; when drugs are out of stock, people misunderstand us.
(Respondent 7)
It was reported that lack of trust in health workers resulted in low utilization of facilities and a reduction in contribution to the Community Health Fund (CHF). Furthermore, it was reported that lack of drugs exposed health workers to malpractice and poor work performance.
When drugs go missing at the facility, it really becomes difficult. You have been taught this way, you practice differently. (Respondent 7)
Under-budgeting and limited accessibility to locally mobilized drug funds Insufficient funds from central government to meet local drugs demands CHMT and board member of CHSB reported that the government had provided funds for drugs and medical supplies for each of the facilities. These funds were reported to be kept in a zonal MSD account. Some facility managers mentioned that the allocation of funds for each facility is small and does not take into account the drug needs of each facility.
The government sets a small budget for drugs. It is not enough to meet drug demand at each facility.
(Respondent 9)
There was a plea from some participants for the government to increase the budget for drugs and medical supplies due to the increased demands for services at their facilities.
There is increased demand for services here. When service increases, the government should take note of it and find a way to increase drug budget immediately.
(Respondent 8)
Lack of sufficient drugs funding from the central government was described by participants as deterring expectations of improved drug availability with the newly implemented drug ordering system, ILS.
Implementation of ILS is opposite to what we expected.
We have been told that by using ILS we can order according to what we need. But now they put limits; you order as per your facility's need, they tell you the budget is not enough. So ordering according to our needs is not there, though we do that on paper, but when drugs come a lot of items are missing just because the money you have at the MSD account is not enough. So ordering according to what we need with ILS is too theoretical. (Respondent 9) However, most participants reported being satisfied with the ILS system, and just mentioned the need for an accountability mechanism to be put in place to make the system work better.
If auditors were in place, MSD would be accountable and responsible. Close follow-up of ILS, the drug delivery system, is needed so that the community can get good services. Without that no changes should be expected, because if there is no follow-up, things become worse. (Respondent 10)
Bureaucratic process of accessing locally mobilized drug funds
Respondents reported other sources of funds for drugs which included Community Health Funds (CHF) and user fees which are collected locally and kept centrally in the district account. Though CHF was meant to act as complementary source of drug funds for a facility during a drugs shortage, the accessibility of funds was reported to be difficult due to its complicated approval process.
"CHF money was supposed to be used for buying drugs during the drug crisis. We collect CHF from community members and keep it in the district account. But then to get them is a difficult process. We once wrote to get money but the district people delayed responding. You can write to request money today and you get it after a month, it really takes time". (Respondent 10) Furthermore, the community members nor the facility managers have direct control over this fund, as expressed by one respondent:
Drug funds that we have collected from people are available but they are not in our control. They are just kept centrally. (Respondent 8)
It was also noted that health facility managers (HFM) and members of Health Facility Governing Committee (HFGC) were responsible for sensitizing community members to contribute to the CHF. Each facility was responsible for collecting CHF money from the community members within the area it served, an activity that was reported to be well done by most HFMs. However, it was reported that despite their involvement in collecting CHF there was no involvement by the district authority in deciding on how to utilize the money that had been collected, as one respondent said:
"I don't know up to now how much money had been collected from my village; it is all kept at the district. I have not been given any feedback or a report on how much CHF was collected and what has been done with the collected money". (Respondent 11)
Discussion
This study found a number of governance-related issues that affect the timely availability of essential drugs for EmOC at rural health facilities. The study focuses on availability of EmOC drugs and supplies due to their life saving role during maternal complications and the scarce research on this. The findings however most likely apply also to other essential drugs and supplies in this setting as the procurement and distribution system used is the same.
The supply chains were reported to have many problems including delays in the supply of ordered drugs, the supply of unneeded drugs and medical supplies, and the supply of poor quality drugs. The lack of measures for holding accountable those who were irresponsible could have contributed to this problem. Other issues revealed by this study were the inaccessibility of alternative drug funds, the lack of transparency of fund utilization and the minimal involvement of facility managers and community members in decision making over locally mobilized drug funds. The same findings have also been reported in studies done elsewhere [19, 25] . Though these are common health system challenges related to drugs and medical supplies [32, 33] , their existence will impair the provision of quality EmOC, especially in rural settings.
Availability of drugs and medical supplies and provision of quality EmOC
The provision of quality EmOC not only depends on skilled personnel, but also on the availability of essential drugs and supplies for EmOC. Our study found that availability of essential drugs and medical supplies in rural health facilities is still a problem, a situation that could interfere with provision of quality EmOC at this level of health system [8, 32, [34] [35] [36] . As a result, the quality of care and adequacy of these facilities to provide essential EmOC services is questionable. Lack of drugs and medical supplies at the facilities means delays in early interventions in obstetric emergencies, which contributes to maternal deaths at health facility level [8, 20, 37] . This implies that the mere use of facilities by mothers for deliveries would not reduce maternal mortality automatically; rather, mortality is affected by the quality of services offered, which are determined by, amongst other things, the adequate availability of medical supplies and drugs. A recent study in India indicated that increased access to facility deliveries did not result in the reduction of maternal deaths because it was connected to a weak supply system that led facilities to provide poor quality obstetric care [34] . Other studies in Tanzania have also reported the provision of poor obstetric care due to lack of drugs and medical supplies at health facilities [38, 39] . Furthermore, an inadequate supply of drugs and medical supplies results in a difficult working environment and causes a worsening of staff morale [19, 38, 39 ].
Drug supply system and accountability measures to address long delays and the supply of unordered and expired drugs
To ensure drugs and medical supplies are made available in a timely way at health facilities, a functioning country-wide drug supply system should be in place. In addition, each player in the system should be responsible and accountable for making the system operate. This should be the same for the MSD if a drug supply at facility level is to be maintained. However, in this study the performance of the MSD was found to be suboptimal even with the use of the ILS, an ordering and reporting tool introduced to make the system more efficient. Lack of clear measures for holding irresponsible players to account within the distribution system was explained as constraining the better outcomes expected from ILS use. While the supply of expired drugs and medical supplies found in this study could have endangered users' lives, no clear explanations were given or disciplinary actions taken against those who were responsible. Lack of accountability has contributed to the poor performance of many health systems in developing countries [40] [41] [42] [43] .
Drug shortages and challenges in accessing locally mobilized drug funds
The drug funds set aside by the government for each facility through the MSD account were reported to be insufficient. As a result, the MSD failed to supply all the ordered drugs, resulting in a shortage of drugs at the facilities, including those needed for EmOC services. The Community Health Fund scheme, which was also implemented in other districts in Tanzania, was one strategy for generating an alternative drugs fund [44] [45] [46] . Despite the good response from the community to contributing into this scheme, access to these funds, which are kept centrally at the district account, has been difficult. The long approval process and the need for more than five signatories before securing access to the fund has prevented the scheme from being an urgent source of complementary funding during drugs crises at the facilities. Facilities continue to lack drugs, which reduces the community's motivation to continue contributing due to loss of trust over the use of the money already contributed. The findings of this study suggest the need for the increased autonomy of health facilities over the CHF to ensure the sustainability of the scheme.
Transparency and stakeholder's involvement in decision making over the utilization of drug funds
In this study, transparency over the utilization of drug funds, both those from the central government and those locally mobilized through the CHF scheme was found to be very low. Furthermore, neither the facility managers, who were in the frontline of mobilizing community members to contribute to CHF, nor community representatives were found to be involved in decision making over the drug funds at the district level. These findings suggest that, despite the decentralization process that is going on in the health care sector in Tanzania, community and key stakeholder involvement in decision making is still a challenge. The lack of transparency and participatory decision making observed in this study could create opportunities for fund misuse. Community mistrust towards health managers has resulted in poor implementation of the CHF scheme in other areas of Tanzania [46] [47] [48] [49] .
Methodological considerations and study limitations
This paper highlights the governance-related challenges that health facility managers encountered in ensuring the timely availability of drugs and medical supplies for EmOC. The study used a qualitative approach whose trustworthiness is assessed using four criteria: credibility, transferability, dependability and confirmability [50] . Most of the participants interviewed were both leaders and service providers from the different levels of the district health system; therefore, they provided in-depth information about the problem under study. To achieve credibility of the data, this information was triangulated with that obtained from the observations during the facility survey, the document review and expanded field notes. Records of research activities were kept carefully to enhance the follow-up of the data, hence the data were dependable. Despite the researcher's work experience in a maternity ward as a midwife for some time, the analysis was based on data collected rather than on the researcher's preexisting understanding of the problem. This can be confirmed by the coding of the collected data and quotes that support the presented findings. Though the findings cannot be transferred directly into other contexts, they could reflectively mirror what is happening in other districts, taking the study setting as a case study.
Despite the usefulness of the study for providing enlightenment of how governance-related challenges affect the availability of essential drugs and medical supplies for EmOC, some limitations were observed. Suppliers' perceptions of the problem were not explored, nor were the operational challenges faced by the drug distribution system. In this study, issues such as the long delays and the supply of expired drugs and unneeded medical supplies were reported by participants, suggesting the ineffective functioning of the distribution system, a problem found in other similar studies [20, 21, 39] . Involving participants from the supply system would provide a broader picture of the problem from different perspectives.
As noted in this study, members of the Health Facility Governing Committee (HFGC) were involved in an approval process for the drug fund that is locally mobilized and they are responsible for overseeing drug management at facility level. However, their perspectives as well as those of women were not explored in this study as the researchers wanted to focus on professionals' perspectives of the problem. Nevertheless, studying their perspectives would have added a deeper understanding of the community involvement in decision making on the local health agenda. Furthermore, perspectives of women using these health facility would have added a different perspective, useful for triangulating the findings.
Observations conducted during the facility survey focused only on the availability of a few selected essential drugs and medical supplies needed for EmOC on the day of the survey. Neither the duration nor the extent of the problem was explored in this study. However, the researchers focused on the challenges of obtaining drugs and medical supplies for providing quality EmOC on time and not on the wider magnitude of the problems.
Conclusion
Obtaining drugs and supplies for EmOC in rural health facilities is still unreliable, which compromises the timely provision of quality EmOC. Improving the governance of the delivery system in a way that promotes accountability and transparency in handling drug funds and also the participation of key stakeholders in decision making about the use of locally collected funds could improve the situation.
The provision of adequate and quality EmOC is vital for reducing maternal death and improving women's health in general. However, this can be achieved if mothers have access to facilities with skilled attendants supported by adequate equipment, supplies and drugs. With the current policy of increasing institutional delivery in Tanzania, efforts should be made to ensure the quality of services provided, especially in rural areas. This should imply, amongst other things, that drugs and medical supplies are adequately available and accessible to women when they need them. However, adequate drug financing from the government and flexible and supportive drug policies should be in place to achieve this goal.
